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Conversions of lemperotur&s among Celsius, Kelvin, Fahrenheit, and Rankine scales 

Use A, B, K, oih! L scales. Sei ihe ieni|ieiaiufa ai the index mnrfc mi ma scak and read corrospondinfl 
Itmiwraiuro on nnDiher. NdIb the e-xlia mkuc pi ihe lefi on ihe W scdIb [d indicate ihe wavenumher 
{cm" 1 ) corresponding to X IMJJ Ihe wuvcbugHi I or the iiMiKNiiuin ol iha blackbody c urvo. Hits cun bo 
used ii cobbling the ener jy of ft photon, E pJHl[1| - hv. 

Total blackhady radian I exitance, M 

Sal Ihe lernperotijie ul iha blackbody source on a temperature stole ond road on Iha D scale {W cm ? ). 
An MtKiuity siak (C stub) associated wilh llie D scab permits dire-Li calculation lor gray bodies. 

Spectral blackbody radiant exikmca at peak of blackbody curve r M-, mm 
Sal Iha desired temperature Dn a temperature scale and read directly from the E scale. 

Ratio of M- at any wavelenglfi, A, to that af A rilQxr M^/M, lllux 
Sei ihi (ta&d tomperaiure on a fefltyaaiure scale; ihen rood W^/M^ from the F scab opposite 
the desired X on ihe G scab, Find the M x for the selected wavelength as follows: On Ihe t scale, find 
the M^ far the selected temperature. Than multiply this value by the value of W^ /M lmii read from 
the F stale as noted abort. 

Blackbody radiation in a spectrof interval 

Sei ihe temperature scale to ihe appropriate temperature. Then on the J scale (M & _ > /M & _J J read Ihe 
percentage radiation that lies at wavelengths shorter than 1^ the longer wavelength interval boundary. 
Repeet for A.,, the shorter wavelength interval boundary. Subtract 1o obtain percentage of total 
radiation in ihe spectral interval. 

To ohtqin M A? r total W an -2 for Ihe ipectiol interval tote this calculated percentage of W r total 
biockhady radiant exilance as read from D scale. For grnybdies, road from D scale for anissivify from 
t scab. 

I r rod i ante from a 1 cm 2 black body on a surface 
normal to incoming direction at a given rang a 

Set blackbody temperature. Read irradiance (W cm -2 ) on U scole for range n an or an V scale for 

muni! hi nautical miles. 

Conversion among uiiils of total blackbody radiant exitonce 

Use D (W cm~ ? ), (W n" 2 ) r and P (Bin ft -2 hr -1 ) scales, line up selected value with emissivity of 
1 .0 on one scale, lead converted values at emissivity al 1 .0 on other scabs. 

Transmission coefficient of aimosphore 

Use G scale as abscissa far H scale. 

Number of pholons sec l cm ' 7 from a blackbody 

Set Temperature m A, B, t or L scab. Rood tttult at indesi rnotfc on R scole. Also read photon energy or 
k rar aindw( mark on Swab. 

Other (omhinotions of the above calculations, as well as uM oquulions and constants, con oko be 
obtoiiHid from the iiikiod radiatiw calculator. 
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EXAMPLE OF INFRARED F^ADIATtON CALCLM 




Assume fl sWoce with temperature of 900 K. Set tbe cokulator fD 900 K (B scab), This corresponds Id 
a temperature of 627° ( (A scale!, 1 IMP Fahrenheit (K stub), and 1620" Runkirie ( I. Utile). 

Ai ihis temperature, the Torn! radiant exitnnce of a blackbody is 37 W cm"" 2 (D scale), this value 
corresponds la 24.0 W in"? (0 Scale) or 1 1 B jc 10* BTU Pf" T lir 1 (P scale). Far an Dxidizcd iron 

surface (wirssivily 07), Ihe radianl esritotitt would be 2.55 W (nr* {D scale). 

For the same temperature, a hlackhody reaches its peak value of spectral blackbody radiant exitance, 
^Xfflte' D * D * DW||tJ,r| bflr of 31 00 wuvk cm ] {W scde) or a wovsknglh of 3,22 rnicrorn&tofc 
(1 sub). The wlue of M^ mm is 075 W cm" ? micrometer 1 (E scale). 

At 5.0 micrometers (G scale); the ralio M^/W^ fflni (F scale} is 0.66. Therefore, the -spectral bhcklwdy 
GKitwitt, M^ at 5,0 nicromete is 0.66 x 075 or 0.50 W cm" 2 micrometer 1 

Whal is the lolal radiant exilance of a 900 K Hackbftdy (ailing in the 3.0 to 5.0 micrometer range? 
Ihing rhe I and J scales, 57% of ihe total rodiani exigence is at wovdengtiis shorter ihai 5.0 
jnowneters, 21% at wavelengths shorter than 3.0 micrometers. Tbe total radiant exitaiKe in the band 
is therefore [57% - 21%) or 36% of 37 W tnr 7 (from ftde) r or 1 .33 W cniT ? 

Tbe irrodiance from a 1 cm 3 blfldbody an a surface Jioanal to the incoming -direction at a range of W 
an (10 mKT scale} is 1.02 1 HP* W cnr ? {U scale}. In the 3.0 to 5.0 miaameler band, it is U% 
of this valne or 0.367 *10"*W air 2 . 



The numter of photons sec ' cm 2 from a blackbody at the index lemperatura is 1.08 k I IF 
(R scale}. Tbe photwi energy at J. is 0.382 electron volt (S wile). 



Typical Detectivity and Wavelength Range 
for EG&G JUDSON Infrared Detectors 
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Eastern Regional Sales Office 
221 Commerce Drive 
Montgomery vi He, PA 18936-9641 
Phone (215) 368-4003 
Fax (215) 362-6107 



Western Regional Sales Office 
23832 Rockfteld Blvd., Suite 235 
Lake Forest, CA 92630-2896 
Phone (714) 583-2250 
Fax (714) 583-2277 



Japan Sales Office 

NEOPT 

8-7 M in ami Fujisawa #5 

Fujisawa-Shi, Kanagawa-Ken 

251 , Japan 

Phone: 81-466-28-9876 

Fax; 81-466-28-9877 



J^EB&G JUDSON 

AN OPTOELECTRONICS 
GROUP COMPANY 



221 Commerce Drive 
Montgomeryville, PA 16935 
Phone (215) 368-6901 
Fax f£ 15) 362-6107 
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